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REMARKS 

Applicants have thoroughly considered the Examiner's remarks in the final Office 
action mailed April 4, 2005 and respectfully acknowledge the Examiner's allowance of 
claims 20-22. By this Amendment B, claim 23 has been canceled. Claims 1-22 are now 
presented in the application for further examination and applicants request 
reconsideration of the claims in view of the following remarks. The remarks follow the 
sequence of the Office action. 

ggjecrtons 35 HAC 8 112 

Claims 1-19 stand rejected under 3S U.S.C 1 12 second paragraph, as being 
indefinite for failing to particularly point out and distinctly claim the subject matter that 
applicants regard as the invention. In particular, the Office states that it is unclear what 
applicant intends by an integral external reinforcement, and that this claim element will 
be interpreted as an external reinforcement. (See Office action at page 2.) During 
examination, the claims must be interpreted as broadly as their terms reasonably allow. 
/„ re American Academy of Science Tech Center, 367 F.3d 1359 (Fed. Cir. 2004). In this 
instance, the plain meanings of "integral external reinforcement" and the teachings of the 
present application reasonably allow applicants' interpretation as set forth below. 

As explained in the present application, there are two main components of 
mechanical forces in the windings of high field magnet coil, namely, a radial force mat 
tends to expand the diameter of the coil and an axial force at each end that tends to make 
the coil shorter. According to embodiments of the present invention, a conductor (i.e., a 
superconducting wire forming the magnet coil) and a reinforcement wire ate first wound 
in sequence and then epoxy impregnated together in a common epoxy impregnation 
and cure process. In other words, the specification adequately describes reinforcement 
external to the magnet coil (e.g., a reinforcement wire is wound on the coil) and integral 
with the magnet coil (e.g., both the reinforcement wire and the magnet coil are in a 
common epoxy impregnation). This coil configuration is referred to as having integral 
external reinforcement because it achieves the primary objectives of radial and axial 
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in the claims is definite 

Claims MO stand rejected under 35 U.S.C. § 103(a) as being 
Kovama et al U.S. Patent No. 5,606,300, in view of Ito, Japanese Patent No. 58,194,309 
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electromagnedcforcetherebyirnprovingstability. As explained below, the cited 
electromagn office action, fail to teach or suggest 

references, even when combined as suggest » 

,. Thus urima facie obviousness has not been 

all of the features of applicants' claims. Thus, prima jac 
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the radial direction. As described in the present application, this technique can 
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in the axial direction, where spaces between the turns in the reinforcement winding 
reduce the stiflhess in the axial direction. (See application page 4, paragraph 12.) 

Those skilled in the art are generally aware of two methods for applying epoxy to 
a coil: a vacuum impregnating method and a wet lay-up method. For example, a 
conductor, such as Niobium-Tin, is first wound on a winding machine to form the magnet 
coil. The coil is heat treated for a period of time (e.g., "baked" at 700 °C for several days) 
so molecules in the coil react to form a super conductor. As described in the present 
application, this winding and heating of the coil is referred to as "wind and react." (See 
application page 4, paragraph 13). Thereafter, the heat treated coil may be epoxy 
impregnated by vacuum impregnation. In the wet lay-up method, an epoxy is applied to 
the outer surface of the wound coil or between layers during winding and then allowed to 
cure. Notably, a coil having epoxy applied by the wet lay-up method cannot be heat 
treated thereafter because the epoxy would deteriorate during the heat treatment process. 

The present application describes winding the reinforcement wire on the magnet 
coil prior to epoxy impregnation, and prior to heat treatment, to ensure a strong bond 
between the conductor winding and the reinforcement winding. (See application page 1 1 , 
paragraph 47). After the magnet coil and reinforcement winding are subjected to heat 
treatment to react the superconductor, the magnet coil and reinforcement winding are 
impregnated together with epoxy. The combined assembly (i.e., coil and reinforcement 
winding) is fdled with epoxy in a standard vacuum impregnation process creating a high 
strength bond between the epoxy, the superconductor coil, and the reinforcement 
winding; thereby providing an integral external reinforcement. (See application page 13- 
14, paragraph 53). In other words, when cured, the epoxy-impregnated reinforced coil 
has a high strength interface between the coil and reinforcement wire. 

Nothing in the cited references, whether considered in combination or separately, 
suggests each and every aspect of claim 1. Koyama merely discloses a conventional 
superconducting coil having a particular resin applied to suppress microcrack generation. 
Ito teaches spirally winding a securing band, under a high tension, on the outer periphery 
of a bobbin-wound superconductive magnet As described in the present application, 
even if a reinforcement winding (such as taught by Ito) is applied to the coil (such as 
taught by Koyama) there are major drawbacks. For example, in order to apply Ito's 
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same reasons as the claim from which they depend. 
Claims 20-22 have been allowed. 
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It is felt that a full and complete response has been made to the Office action, and 
applicants respectfully submit that claims 1-22 are in condition for allowance. If the 
Examiner feels, for any reason, that a personal interview will expedite the prosecution of 
this application, he is invited to telephone the undersigned. 

The fact that applicants may not have specifically traversed any particular 

assertion by the Office should not be construed as indicating applicants' agreement 
therewith. 

Any required fees or overpayments should be applied to Deposit Account No. 19- 

1345. 

Respectfully submitted, 

Robert M. Bain, Reg. No. 36,736 
SENNIGER POWERS 
One Metropolitan Square, 16 th Floor 
St. Louis, Missouri 63102 
314/231-5400 
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